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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Claims 9, 10, 12, 15-17 and 19 are amended as below: 

Claim 9 A status monitoring apparatus for monitoring an operating status of a plasma 
processing apparatus and/or a processing status of an object being processed, based on a result of 
analyzing light emitted from a plasma generated while the plasma processing apparatus performs 
a plasma process on the object in a processing chamber, the status monitoring apparatus 
comprising: 

a unit configured to obtain an emission spectrum emitted from the plasma when the 
plasma process is performed on the object; 

a unit programmed configur e d to obtain quantitative data for each of a plurality of 
emission sources from the obtained emission spectrum by using reference data in a database 
storing having stored therein an emission spectrum for each of the emission sources as the 
reference data, wherein the unit configur e d programmed to obtain the quantitative data 
determines an inner product value between the emission spectrum obtained by the plasma 
process and the reference data, and sets the inner product value as the quantitative data; and 

a unit programmed configur e d to estimate the operating status of the plasma processing 
apparatus and/or the processing status of the object being processed, based on changes in the 



Application/Control Number: 10/727,604 Page 3 

Art Unit: 1763 

quantitative data for each of the emission sources, wherein the reference data is obtained using 
an independent component analysis, and the emission spectrum for each of the emission sources 
correspond to an independent component obtained by the independent component analysis. 

Claim 10 The status monitoring apparatus of claim 9, wherein the database is created in 
advance by a unit configured to obtain a set of emission spectra, each emission spectrum of the 
set being emitted from a plasma during each plasma process performed under various process 
conditions; and 

a unit configur e d programmed to separate the set of emission spectra into the emission 
spectrum for each of the emission sources by a multivariate the independent component analysis 
and to store the separated emission spectrum as the reference data. 

Claim 12 The status monitoring apparatus of claim 44, 10 wherein the number of 
independent components obtained by the independent component analysis is greater than or 
equal to the number of process gas species used in the plasma process. 

Claim 15 The status monitoring apparatus of claim 9, wherein the unit programmed 
configur e d to estimate the operating status of the plasma processing apparatus estimates that the 
operating status of the plasma processing apparatus is stable when the quantitative data for each 
of the emission sources become stable after the plasma processing apparatus begins to perform 
the plasma process. 
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Claim 16 The status monitoring apparatus of claim 9, wherein the unit programmed 
configured to estimate the processing status of the object being processed estimates a completion 
of the plasma process for the object based on changes in the quantitative data for each of the 
emission sources. 

Claim 17 A status monitoring apparatus for monitoring an operating status of a plasma 
processing apparatus and/or a processing status of an object being processed, based on a result of 
analyzing light emitted from a plasma generated while the plasma processing apparatus performs 
a plasma process on the object in a processing chamber, the status monitoring apparatus 
comprising: 

means for obtaining an emission spectrum emitted from the plasma when the plasma 
process is performed on the object; 

means for obtaining quantitative data for each of a plurality of emission sources from the 
obtained emission spectrum by using reference data in a database storms having stored therein 
an emission -spectrum for each of the emission sources as the reference data, wherein the means 
for obtaining the quantitative data determines an inner product value between the emission 
spectrum obtained by the plasma process and the reference data, and sets the inner product value 
as the quantitative data; and 

means for estimating the operating status of the plasma processing apparatus and/or the 
processing status of the object being processed, based on changes in the quantitative data for 
each of the emission sources, wherein the multivariate analysis used for obtaining the reference 
data is an independent component analysis, and the emission spectrum for each of the emission 
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sources corresponds to an independent component obtained by the independent component 
analysis. 

Claim 19 The status monitoring apparatus of claim 17 ±8, wherein the number of 
independent components obtained by the independent component analysis is greater than or 
equal to the number of process gas species used in the plasma process. 

Claims 1-8, 11, 14 and 18 are canceled. 

Claim 13 is not amended. 

Authorization for this examiner's amendment was given in a telephone interview with 
Mr. Edwin D. Garlepp on 3/30/2006. 

REASONS FOR ALLOWANCE 
2. The following is an examiner's statement of reasons for allowance: 

"A unit programmed to estimate the operating status of a plasma processing apparatus 
based on changes in the quantitative data for each of the emission sources obtained by 
calculating an inner product value between the plasma emission spectrum and each emission 
source, wherein each of the emission sources corresponds to an independent component obtained 
by an independent component analysis of the whole plasma emission spectrum" is not fairly 
suggested on disclosed in the prior art in the context of the claims. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 



Application/Control Number: 1 0/727,604 Page 6 

Art Unit: 1763 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ram N. Kackar whose telephone number is 571 272 1436. The 
examiner can normally be reached on M-F 8:00 A.M to 5:P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571 272 1435. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Ram Kackar 

Primary Examiner AU 1763 



